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本文以正常人体头颈 CT 图像为原始数据，依次经过 Mimics 10.0、Geomagic 
Studio 11.0 及 Hypermesh 10.0 软件建立全颈椎的三维有限元模型，利用 Abaqus 


























Cervical spondylosis is a common clinical disease. The incidence rate is rising. 
The patients showed a tendency of younger age. It often affects people's work and 
quality of life. Studies found that the cause of cervical disease is closely related to 
long-term bad life habits, such as poor sitting posture and poor sleeping position, etc. 
It is also related to the inappropriate height of the pillow. At present, the study of 
sleeping position and the height of pillow are mainly concentrated in the clinical 
aspects using survey, measurement and imaging methods. A large number of studies 
had shown that biomechanical factors were of great significance in the pathogenesis 
of cervical disease. The finite element method was a low-cost, time-saving and 
labor-saving method. However, the study that analysising the influence of sleeping 
position and the height of pillow on cervical spine stress by finite element method was 
rarely reported. 
Using Mimics 10.0, Geomagic Studio 11.0 and Hypermesh 10.0 softwares, 3D 
finite element model of the whole cervical spine was established based on the raw 
data from CT images of a normal human’s head and neck. The stress properties of 
cervical spine under different pillow height, namely 6cm, 8cm, 10cm and 12cm, were 
analyzed by Abaqus 6.10 software while sleeping on the back and side, respectively. 
The results showed that both sleeping position and pillow height exhibited a 
significant influence on the stress of cervical spine. Under the same height of pillow, 
the distribution of the vertebral body stress was different in the supine and lateral 
position. The maximum stress value of intervertebral disc under supine lying was 
higher than that of side lying with the same pillow height. The stress of cervical spine 
increased with the increment of pillow height under the same sleeping position. So 
from the viewpoint of biomechanics of cervical spine stress, side lying was more 
helpful to cervical health than supine lying, and the pillow height under supine lying 
















determine the proper sleeping position and a suitable pillow height. They also 
provided a reference for the design of the pillow. And then it is helpful for people to 
prevent cervical spondylosis. People should sleep on the back and side alternately, but 
sleep on the side mainly, and the pillow height under supine lying should be lower 
than that of side lying. 
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